10 

\ 



„(xo0 E n (x,y) 
+Q W 

/H 
14 



PREDICTION ERROR 
CODING 



/H, 

13 



12 



15 



PREDICTION ERROR 
DECODING 



MOTION 
COMPENSATED 
PREDICTION 



MOTION FIELD 
CODING 



MOTION FIELD 
ESTIMATION 



17 



E n {x,y) 

T n (x,y) 
FRAME M EMORY j 



CD 
Z 

Q. 



/M 

16 



rv 



FIG. 1 PRIOR ART 



2/7 



20 



X 
ID 



LU 
Q 



PREDICTION ERROR 
DECODING 



22 



23 



K5> 



24 



FRAME MEMORY 



MOTION 
COMPENSATED 
PREDICTION 



21 



2?„(x.y) 



FIG. 2 PRIOR ART 



-»~« — | — x | ►< — | — x- 



-X — — x — — X — — x- 



1 1 f- 

2q, 3q, 4q, 



-4q, -3q, -2q, 



I 



T 

o 



-< j x 1 x 1 x 1- — x 1 x 1 x- 

h 1 1 1 1 1 '. r 

-3q 2 -2q 2 -q 2 0 q 2 2q 2 3q 2 



■x- 



-X- 



-X- 



->-«- 



-2q 3 



-q 3 



i 

o 



q 3 



2q 3 



FIG. 3 



•J 



3/7 



501 



Define a set of quantizers 



502 

VI 



Define quantizer selection criterion 



503 



Receive current frame I.(x,y) 



504 



Estimate and model the motion of picture elements 
s ^ (Ax(x,y),Ay(x,y)) resulting in coefficients a t , 6< 



505 



Select quantizer 



506 



Quantize motion coefficients a., fej resulting in a., b i I 



507 



Determine prediction frame 
P n (x,y) = R^x+bx(x,y),y+Zy(x,y)) using a,., F { 



508 



Determine prediction error frame 
E n (x,y)=I n (xj)-P n (x,y) 



509 



Encode prediction error frame E n (x,y) 
and present it with coefficients c t 



510 



Quantize prediction error coefficients^ 
using second quantizer resulting in c< 



511 



V 



A /V A 

Transmit coefficients a £1 o p c ; 



512 



Transmit information about selected quantizer 



□ 




Target image 
quality 



Target bit rate 



Prediction error 
quantizer 



FIG. 5 



4/7 



601 r 



602 r 

v. 



603 



Define a set of inverse quantizers 



AAA 

Receive coefficients a {1 b {1 c { 



Determine selected inverse quantizer 



604 r 



Determine motion coefficients a ; , b { using 6 



605 



V. 



606 



607 



608 



609 



610 



□ 



Determine basis functions f it g i 



Determine motion of picture elements 
(Arfojy), Zy(x,y)) using a., b. 



Determine prediction frame 
P n (x,y) = R n (.x+&x(x 1 y) t y+Ay(.x,y)) 



Determine second coefficients c t using c f 



Determine decoded prediction error frame 
E n (x,y) using c|. 



Detenmine decoded current frame 
r n (x,y)=P n (x >y )+E n (x,y) 



FIG. 6 



5/7 



13'/ 21' 



52 



MOTION 
COMPENSATED 
PREDICTION 



MOTION VECTOR 
FIELD DECODING 



Axix,y) = l.a i f i (x,y) 
Ay(x,y) ='Zb i g i {x,y) 



43 



IV, INVERSE 
QUANTIZER 
SELECTION 



SET OF 
INVERSE 
QUANTIZERS 



40 



41 



K INVERSE 
QUANTIZATION 



a-, b 



SELECTED 
INVERSE 
QUANTIZER 



12' 



a .,6. 



34 

N 



MOTION FIELD CODING 

32 





QUANTIZER 


SELECTION 


QRITERION 




TARGET 






BIT RATE 








TARGET 






IMAGE 






QUALITY 







33 

> 



\ QUANTIZER 
SELECTION 



SET OF 
QUANTIZERS 



30 



\ QUANTIZATION 



31 



KN 



SELECTED 
QUANTIZER 



51 



a- .5- 



MOTION VECTOR 
FIELD CODING 



Ax(x,y) = L aJiCx.y) 
&y<,x,y) = Zb i g i (x,y) 



(Ax(x,y),&y(x,y)) 



FIG. 7 



6/7 



14 



x.y) E n (x,y) 

o ► 



PREDICTION ERROR 
CODING 



current 



15 



PREDICTION ERROR 
DECODING 



F n (x,y) 



17 



i 



E(x,y) 



^\ FRAME MEMORY 



13" 



MOTION 
' COMPENSATED 
42 PREDICTION 40 



select 




selected 


q- 




q- 



12' 



select 




selected 


q- 




q. 



t 



32 MOTION FIELD 30 
CODING 



MOTION FIELD 
ESTIMATION 



O 
2 
X 
UJ 
_J 
Q_ 



/H 

16 



FIG. 8 



11 



H — — 



I 

-3q 



-2q 



-q 



2q 



3q 



FIG. 4 



3' 



CD 
Z 
X 

— i 



LU 
Q 



7/7 



20' 



22 



PREDICTION ERROR 
DECODING 



23 



KJ) 



24 



FRAME MEMORY 



select 



I 



selected 
q. A 



42 

v' MOTION 

COMPENSATED 
40 PREDICTION 



v/ 



FIG. 9 



21' 



12* 



motion vector field 
of previous segments 



segment 



(Ax(x,y), \y(x,y)) 



Ux,y) 



61 



62 



nformation 



QP in prediction 
error coding 



Motion 
analyser 



Prediction Motion Field 



signalling 
information 
for pred. motion 
vector field 



32 



Select 
quantizer 



M 



30 



Motion 
Coeff. 
Removal 



63 



MOTION FIELD CODING 



Quantization 



Current 

q. 



coeff. selection information 



FIG. 10 



